In 1926 Osborne and Mendel (1) published a report of some of their experiences in securing in male rats, kept under laboratory conditions, more rapid growth than has hitherto been recorded for this species in the literature with which we are familiar.
The conclusion was reached that the favorable outcome of our experiments was not due to selection or marked changes produced in our stock through breeding, but was primarily the result of a more appropriate diet than had hitherto been employed regularly in the experimental feeding of rats. This implies that, owing to the shortcomings of the rations used, the inherent capacity of the rat to grow has in the past rarely been given full play in the laboratory. Consequently the published records and compilations of "norms" fail to furnish an adequate idea of the rate of growth of which the rat is capable.
In the most familiar records of growth, such as are presented in Donaldson's "The Rat," the average time required for the change in body weight in the male from 60 to 200 gm. is 79 days; from 60 to 275 gm., it is 244 days. The corresponding figure for the female growing from 60 to 200 gm. is 129 days. The average daily gains calculated from these figures are as follows: The twenty best records of average daily gains in weight as observed in our experiments are at present as shown in Table I . The records of rapid growth presented in an earlier paper referred to male rats. The data just cited indicate that through suitable dietary provision acceleration in weight gain can likewise be promoted in the females.
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This difference between the sexes remains apparent when the growth rate is augmented to the optimum extent; but even during the period of most rapid augmentation the maximum daily gain in weight of the females is decidedly less than that of the males. However, the hitherto published ('average" rates of growth of both sexes of the albino rat are decidedly below the readily attainable optimum. The sustained excellent gains noted in our records above are in no respect freak results.
Daily gains of more than 4 gm. per day, in contrast to the conventional 2 gm. or less, have been observed in many animals during the period of most active growth, in experiments too numerous to record here.
Notably rapid gains in weight have hitherto been observed under conditions in which realimentation occurs after marked loss of weight for one cause or another; likewise when growth is resumed after a period of cessation of growth with stationary body weight at a state of development when larger size is still to be expected.
In studying the curves of growth of a considerable number of albino rats in which, for a diversity of reasons, growth had been inhibited for varying periods, we were impressed more than 10 years ago by the unexpectedly accelerated rate at which the increment of body weight may be resumed when the conditions become favorable.
Illustrative charts had already been published (2) showing "curves of repair" after a considerable decline in body weight due to feeding with a defective diet. They were stated (3) to indicate that: "Under suitable dietary conditions lost weight may be regained far more rapidly than during normal growth through the same range of body weight.
It was pointed out in our earlier publication that the chemical or metabolic processes of repair are probably by no means identical with growth.
They may not involve the destruction and resynthesis of an entire protein molecule or of the entire protoplasmic cell structure. It is, furthermore, a familiar fact that repair or recuperation can take place at all ages, even after the completion of ordinary growth in the individual."
At the time when these experiments were concluded we assumed from comparisons with the so called normal growth records then available, that "resumed growth" not only may occur at a rate normal for the size of the animal at the time, but frequently exceeds the usual progress (4). It was noted that the size or age at which the inhibition of growth is effected does not alter the capacity to resume growth.
Even when the suppression of growth is attempted for very long periods at a very small size (body weight), the restoration may be adequate when a suitable diet is furnished. In the light of our recent experiences it became of interest to comby guest on November 17, 2017 http://www.jbc.org/ Downloaded from pare the actual rates of gain in these earlier "recovery" experiments with the best gain records now available. Table II summarizes some of the observations secured with animals of different sizes.
All these results were secured some time ago, before we were familiar with the dietary conditions that favor the rapid growth under discussion earlier in this paper.
The realimentation rations formerly used were varied in character.
We have recently conducted new experiments involving repair or renewal of growth after suppression thereof and supplying the "recovery ration" in the form of foods recently demonstrated to promote gains in adolescent animals at a rapid rate. The new data do not include any results, however, that surpass those recorded above, and therefore they need not be reproduced here.
Inasmuch as the capacity to grow inevitably decreases with increasing size in animals, it is futile to expect that equally rapid gains can be made at all stages of development.
The younger period of course represents the most promising time for securing outstanding gains. For this reason the present studies either have been referred to periods of growth beginning at a normally attained body weight of about 60 gm., or the initial sizes of the rats are designated in the protocols.
By comparison of the statistics in Tables I and II , it becomes apparent that with suitable food the rapid gains of "recovery periods"-which are notable for the efficacy of securing gain in weight-rarely surpass the increments made under the best conditions of uninterrupted growth. This means, at a body size of 100 to 200 gm., an average gain of at least 5 gm. per day. In view of such results one may raise the question whether it is necessary to postulate any extraordinary capacity for gain incident to resumption of growth after it has been suppressed.
Perhaps the increment of weight under such conditions is merely illustrative of what can take place at any early period of growth, provided the proper food factors are supplied.
In his interesting investigations of the function of the anterior hypophysis Evans (5) has directed attention to the remarkable potency of the gland in relation to growth.
He concluded that "the anterior hypophysis is indispensable for growth to adult stature, a lessened amount of its hormone being the direct cause of an important group of, if not all, endocrine dystrophies, and an increased amount of the hormone the direct cause of overgrowth."
The latter conclusion is based in part on experiments in which rats were treated with suitable hypophyseal substance. Evans . . The hypophysis giants were, in late stages, twice as heavy as the largest individuals known to us from our own and the published records for this animal species. Studies of these animals showed that they were not merely fat animals but that a true overgrowth We have ventured to ascertain from Evans' published records whether these uniquely treated animals gained at a more rapid rate than our vigorously growing rats developing under what may be regarded as essentially normal conditions, in which advantageous feeding provisions alone were made. Table III includes selected figures from Evans' protocols for such rats-data for females only being recorded-and such sizes and periods as will permit comparison directly with our own finding on uninjected but well fed animals.
The gains per day of the rats receiving hypophysis parenterally during the growth period represented by a size of about 60 to 200 gm. of body weight include one maximal record of 4.9 gm. along with several above 4.0 gm. per day. Comparison with our records, for females, in Table I shows that the administration of the hypophysis extract, during the period of adolescence here represented at least, has not augmented the rate of growth very greatly beyond what has been accomplished by diet alone in our tests. These comments obviously do not refer to the later periods of life in which the females developed into what Evans designates as "hyperpituitary giants." They raise the question, however, whether the treatment with pituitary does not serve primarily to modify adult development rather than the growth of the more typically adolescent period. It might be expected that the apparent precocity exhibited in growth in our newer feeding experiments would result in earlier sexual maturity.
This raises the question whether the development of the various organs keeps proper pace with the rapid growth of the body as a whole.
Such breeding tests as we have undertaken have not indicated any tendency to produce young at the early age that might be expected from the siee of the rapidly growing rats. However, the records of the age of pubescence are still too variable to permit any final statement.
In our experiments males and females were kept on a diet that had demonstrated its efficiency in promoting rapid gains and that contained a liberal inclusion of wheat germ to provide vitamine E. They were placed together in cages during a part of each day at a period considerably before sexual maturity could have been attained. The age at which actual successful mating occurred is estimated for the date 22 days before the young were born.
A few actual records are given in Table IV. conditions is rarely much exceeded by the best increments during "recovery."
In other words, the best "curves of repair" scarcely surpass the most satisfactory "curves of normal growth," when the diet is appropriate.
The possible biological significance of this is discussed.
Comparisons are recorded between the rate of growth of Evans' "hyperpituitary giant" female rats during adolescence and our most successfully nourished females.
The effect of the rapid growth rate on the development of sexual maturity has been considered.
Tendency to produce young at exceptionally early ages has not been observed.
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